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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-4, 10, 41, and 43-44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 6,410,148 B1 to Eaton, Jr. et al. 

Regarding claims 1-4, 41, 43 and 44, Eaton '148 discloses a silicon -containing 
substrate with a coating of stoichiometric barium strontium aluminosilicate (BSAS) 
having 25 mole% BaO+Sr02, where Sr02 can be 0.1-0.90mole or .25-75 25 mole% 
AI203, and 50 mole% Si02 (column 1 lines 55-60, column 2 lines 3-10, column 3 lines 
10-25) and no indication of a non-stoichiometric material. Eaton l 148 discloses that the 
stoichiometric phase should be at least 50% by volume, which includes 100%, 
indicating that a higher the stoichiometric phase content would produce a better crystal 
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structure integrity and thus a better structural integrity of the barrier layer (column 3 
lines 34-44). Therefore, it would have been obvious to a person having ordinary skill in 
the art at the time of the invention to maximize the stoichiometric phase or to eliminate 
any non-stoichiometric phase because "The normal desire of scientists or artisans to 
improve upon what is already generally known provides the motivation to determine 
where in a disclosed set of percentage ranges is the optimum combination of 
percentages." In re Hoeschele, 406 F.2d 1403, 160 USPQ 809(CCPA 1969). 

Further, Eaton'148 discloses heat treating the product after formation (column 5 
lines 9-17). Because the prior art exemplifies the applicant's claimed composition in 
relation to the substrate intermediate layer and coating as well as the heat treating 
process used to create the absence of porosity as disclosed by the applicant, the 
claimed physical property relating to the porosity after heating is inherently present in 
the prior art. Absent an objective evidentiary showing to the contrary, the addition of the 
claimed physical property to the claim language fails to provide patentable distinction 
over the prior art. 

Regarding claim 10, Eaton'148 discloses the coating as including an intermediate 
layer of silica or mullite (column 3 lines 55-65). 

* 

Claims 1-4, 10, 41, and 43-44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent 6,254,935 B1 to Eaton et al. 

Regarding claims 1, 2, 41, 43 and 44, Eaton '935 discloses a silicon substrate 
with an intermediate layer, and with a thermal barrier layer of barium-strontium 
aluminosilicate (BSAS) (abstract, column 2 line 64-column 3 line 7 and column 3 lines 
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43-51). Eaton '935 discloses the barium strontium aluminosilicate comprises from 
0.10-0.9 mole BaO, 0.10-0.9 mole SrO, 1.0 mole Al 2 0 3 and 2 mole Si0 2 creating a 
stoichiometric composition of BSAS. The barrier layer being stoichiometric, no non- 
stoichiometric phase with sub stoichiometric silica is indicated. Eaton '935 discloses 
that the stoichiometric phase should be at least 50% by volume, which includes 100%, 
indicating that a higher the stoichiometric phase content would produce a better crystal 
structure integrity and thus a better structural integrity of the barrier layer (column 3 
lines 16-26). Therefore, it would have been obvious to a person having ordinary skill in 
the art at the time of the invention to maximize the stoichiometric phase or to eliminate 
any non-stoichiometric phase because "The normal desire of scientists or artisans to 
improve upon what is already generally known provides the motivation to determine 
where in a disclosed set of percentage ranges is the optimum combination of 
percentages." In re Hoeschele, 406 F.2d 1403, 160 USPQ 809(CCPA 1969). 

Further, Eaton '935 discloses a silicon substrate with one or more intermediate 
barrier layers of Si02 or mullite, and with a thermal barrier layer of barium-strontium 
aluminosilicate (BSAS) (abstract, column 2 line 64-column 3 line 7 and column 3 lines 
43-51). Eaton '935 discloses the intermediate Eaton '935 discloses the barium 
strontium aluminosilicate thermal barrier (upper) layer comprises from 0.10-0.9 mole 
BaO, 0.10-0.9 mole SrO, 1.0 mole Al 2 0 3 and 2 mole Si0 2 creating a stoichiometric (at 
least 50% celsian) composition of BSAS (column 3 lines 20-24). This composition 
allows for a thermal barrier upper layer coating having a composition with 25% mole% 
BaO+SrO, 25% Al 2 0 3 , 50% Si0 2 and a SrO content of less than 25 molar% of the 
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BaO+SrO content (column 2 line 64-column 3 line 7) The barrier layer being 

> 

stoichiometric, no non-stoichiometric phase with sub stoichiometric silica or alumina 
phase is indicated. This is all in the as-deposited condition. Eaton'148 discloses heat 
treating the product after formation (column 5 lines 9-17). Because the prior art 
exemplifies the applicant's claimed composition in relation to the substrate intermediate 
layer and coating as well as the heat treating process used to create the absence of 
porosity as disclosed by the applicant, the claimed physical property relating to the 
porosity after heating is inherently present in the prior art. Absent an objective 
evidentiary showing to the contrary, the addition of the claimed physical property to the 
claim language fails to provide patentable distinction over the prior art. 

Regarding claims 3-4, Eaton '935 discloses the composition indicated above for 
BSAS (from 0.10-0.9 mole BaO, 0.10-0.9 mole SrO, 1.0 mole Al 2 0 3 and 2 mole Si0 2 ) 
allows for a thermal barrier upper layer coating having a composition with greater than 
or equal to 47 mole% silica with 25% mole% BaO+SrO, 25% AI203, 50% Si02 and SrO 
content of less than 25 molar% of the BaO+SrO content and having incidental 
impurities. 

Regarding claim 10, Eaton '935 discloses all of the limitations of claim 1 and 
discloses one or more intermediate layers between the substrate and the barium 
strontium aluminosilicate and discloses the layers may include Si02 or mullite layers 
(column 3 lines 38-45). 
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Claims 5-9 and 11-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Patent 6,254,935 B1 to Eaton et al. as applied to claim 1 above in view of 
U.S. Patent 6,352,790 B1 to Eaton et al. 

Regarding claims 5-6, 8 and 15, Eaton '935 discloses all of the limitations of 
claims 1 and 11 and the following composition for BSAS: (from 0.10-0.9 mole BaO, 
0.10-0.9 mole SrO, 1 .0 mole Al 2 0 3 and 2 mole Si0 2 ). This composition allows for a 
thermal barrier upper layer coating having a composition with 25% mole% BaO+SrO, 
25% AI203, 50% Si02 (column 2 line 64-column 3 line 7). Eaton '935 discloses one or 
more BSAS-containing layers, as an intermediate layer or a second protective coating 
for the purpose of providing advanced adhesion between the barrier layer and the 
substrate (column 3 lines 40-49). Although Eaton '935 does not disclose an alumina 
content greater than 25% or an alumina phase up to about 2%, Eaton 790 discloses an 
alumina enhanced BSAS coating with an Al 2 0 3 , additive up to 30% by weight that is 
capable of forming a reaction product with free silica and therefore capable of improving 
adhesion of the barrier coating with the substrate (column 3 lines 5-6 and 9-11). 
Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time of the invention to use the alumina-enhanced BSAS-containing layer of Eaton709 
as the intermediate or second barrier layer of Eaton'935 to improve the adhesion of the 
surface barrier layer to the substrate. This alumina enhancement provides for an 
alumina content of the barrier coating of greater than 25%. Although Eaton790 does not 
expressly disclose up to only 2% of the Al 2 0 3 phase, it would have been obvious to a 
person having ordinary skill in the art at the time of the invention to adjust the Al 2 0 3 
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phase within the disclosed range for the intended application, since it has been held that 
discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). Furthermore, it 
would have been obvious to a person having ordinary skill in the art at the time of the 
invention to have selected the overlapping portion of the ranges disclosed by the 
reference because overlapping ranges have been held to be a prima facie case of 
obviousness, In re Malagari, 182 USPQ 549. 

Regarding claim 7, Eaton'935 discloses all of the limitations of claims 1 and 6 
and discloses the lower or second barrier region layer, of a BSAS-containing 

■ 

intermediate layer is provided to enhance adhesion between the BSAS barrier layer and 
the Si0 2 substrate (column 3 lines 40-43). Although Eaton'935 does not disclose a 
second region of less than 47 mole% Si0 2 , Eaton'790 discloses a barrier layer 
comprising a BSAS coating with an Al 2 0 3 , BaO.6 Al 2 0 3 , BaO, Al 2 0 3 , SrO.6 AI 2 0 3 or 
SrO.AI 2 0 3 additive that is capable of forming a reaction product with and therefore 
adhering to Si0 2 (column 2 lines 6-20). Because the substrate is Si02, it would have 

i 

been obvious to a person having ordinary skill in the art at the time of the invention to 
use the alumina enhanced coating of Eaton790 as the lower barrier or an intermediate 
coating of Eaton'935 to enhance the adhesion between the substrate and the barrier 
layers. Eaton'790 discloses the additive may be present up to various weight 
percentages which would cause the Si02 to fall below 47 mol%, additionally, it would 
have been obvious to a person having ordinary skill in the art at the time of the invention 
to adjust the weight % additive for the intended application, since it has been held that 
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discovering an optimum value of a result effective variable involves only routine skill in 
the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 9, Eaton '935 discloses a barrier layer or outer protective layer 
of greater than or equal to 0.5 mils or 12.7 microns overlapping the range or 10-25 
microns (column 3 lines 30-34). 

Regarding claims 11-14 and 16, Eaton l 935 discloses a silicon substrate with one 
or more intermediate barrier layers of Si02 or mullite, and with a thermal barrier layer of 
barium-strontium aluminosilicate (BSAS) (abstract, column 2 line 64-column 3 line 7 

♦ 

and column 3 lines 43-51). Eaton '935 discloses the intermediate Eaton '935 discloses 
the barium strontium aluminosilicate thermal barrier (upper) layer comprises from 0.10- 
0.9 mole BaO, 0.10-0.9 mole SrO, 1.0 mole Al 2 0 3 and 2 mole Si0 2 creating a 
stoichiometric (at least 50% celsian) composition of BSAS (column 3 lines 20-24). This 
composition allows for a thermal barrier upper layer coating having a composition with 
25% mole% BaO+SrO, 25% Al 2 0 3 , 50% Si0 2 and a SrO content of less than 25 molar% 
of the BaO+SrO content (column 2 line 64-column 3 line 7) The barrier layer being 
stoichiometric, no non-stoichiometric phase with sub stoichiometric silica or alumina 
phase is indicated. This is all in the as-deposited condition. Eaton'148 discloses heat 
treating the product after formation (column 5 lines 9-17). Because the prior art 
exemplifies the applicant's claimed composition in relation to the substrate intermediate 
layer and coating as well as the heat treating process used to create the absence of 
porosity as disclosed by the applicant, the claimed physical property relating to the 
porosity after heating is inherently present in the prior art. Absent an objective 
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evidentiary showing to the contrary, the addition of the claimed physical property to the 
claim language fails to provide patentable distinction over the prior art. 

Claims 45-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 6,410,148 B1 to Eaton, Jr. et al. as applied to claim 1 above in view of U.S. 
Patent 6, 299,988 B1 to Wang et al. 

Eaton '148 discloses all of the limitations of claim 1 but does not disclose a 
stabilized zirconia layer on the protective coating. However, Wang discloses a silicon- 
containing substrate with an intermediate layer comprising BSAS and a stabilized 
zirconia thermal barrier coating. In addition to its thermal protective properties, Wang 
discloses the stabilized zirconia thermal barrier coating a capable of preventing the 
substrate materials from being in contact with the environmental oxygen (column 1 lines 
37-41, column 2 lines 35-42 and column 3 lines 49-50 and 54-67). Therefore, it would 
have been obvious to a person having ordinary skill in the art at the time of the invention 
to apply a stabilized zirconia thermal barrier coating of Wang over the BSAS coating of 
Eaton '148 to add thermal insulation and additional oxidation protection to the substrate. 

Claims 45-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 6,254,935 B1 to Eaton, Jr. et al. as applied to claim 1 above in view of U.S. 
Patent 6, 299,988 B1 to Wang et al. 

Eaton '935 discloses all of the limitations of claim 1 but does not disclose a 
stabilized zirconia layer on the protective coating. However, Wang discloses a silicon- 
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containing substrate with an intermediate layer comprising BSAS and a stabilized 
zirconia thermal barrier coating. In addition to its thermal protective properties, Wang 
discloses the stabilized zirconia thermal barrier coating a capable of preventing the 
substrate materials from being in contact with the environmental oxygen (column 1 lines 
37-41, column 2 lines 35-42 and column 3 lines 49-50 and 54-67). Therefore, it would 
have been obvious to a person having ordinary skill in the art at the time of the invention 
to apply a stabilized zirconia thermal barrier coating of Wang over the BSAS coating of 
Eaton '935 to add thermal insulation and additional oxidation protection to the substrate. 

Claims 47-48 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent 6,254,935 B1 to Eaton et al. in view of U.S. Patent 6,352,790 B1 to Eaton et 
al. as applied to claim 1 1 above in view of U.S. Patent 6, 299,988 B1 to Wang et al. 

Eaton '935 in view of Eaton 790 discloses all of the limitations of claim 11 but 
does not disclose a stabilized zirconia layer on the protective coating. However, Wang 
discloses a silicon-containing substrate with an intermediate layer comprising BSAS and 
a stabilized zirconia thermal barrier coating. In addition to its thermal protective 
properties, Wang discloses the stabilized zirconia thermal barrier coating a capable of 
preventing the substrate materials from being in contact with the environmental oxygen 
(column 1 lines 37-41, column 2 lines 35-42 and column 3 lines 49-50 and 54-67). 
Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time of the invention to apply a stabilized zirconia thermal barrier coating of Wang over 
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the BSAS coating of Eaton '935 in view of Eaton '935 to add thermal insulation and 
additional oxidation protection to the substrate. 

Response to Arguments 

Applicant's arguments filed 2/6/07 have been fully considered but they are not 
persuasive. 

In particular, applicant argues Eaton '148 and Eaton '935 do not teach sealed 
porosity formed by volatization of the nonstoichiometric crystalline phase in a second 
heating step following the heating taught by Eaton '148 (see the present Remarks, page 
12, lines 1-6). In support of this argument, applicant states that it is "only after 
subjecting the heat treated coating to temperatures over a range of about 1200 °C to 
1600 °C does volatization of the nonstoichiometric crystalline phase occur" (see the 
present Remarks, page 13, lines 16-18). However, as noted by applicant, Eaton '148 
performs heat treatment above 1250 C and Eaton '935 performs heat treatment at a , 
temperature greater than or equal to 1250 C. Both of the taught heat ranges overlap 
the range provided by applicant at which volatization occurs. As the sealed porosity is a 
result of volatization (see the present Remarks lines 12-13), the structural limitations of 
the claims are expected to be met over the heat ranges taught by the references. 

With respect to the claimed application of heat in a second step as opposed to a 
single step, this limitation is indicative of product by process language. Heat applied in 
the taught range in a single step versus two independent steps is expected to cause 
comparable changes in structure as the heat ranges overlap.- The above arguments 
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establish a rationale tending to show the claimed product is the same as what is taught 
by the prior art. "[E]ven though product-by-process claims are limited by and defined by 
the process, determination of patentability is based on the product itself. The 
patentability of a product does not depend on its method of production. If the product in 
the product-by-process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product was made by a different 
process." In re Thorpe, 227 USPQ 964,966. Once the Examiner provides a rationale 
tending to show that the claimed product appears to be the same or similar to that of the 
prior art, although produced by a different process, the burden shifts to applicant to 
come forward with evidence establishing an unobvious difference between the claimed 
product and the prior art product. In re Marosi, 710 F.2d 798, 802, 218 USPQ 289, 292 
(Fed. Cir. 1983), MPEP2113. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aaron S. Austin whose telephone number is (571) 272- 
8935. The examiner can normally be reached on Monday-Friday: 7:30 AM to 4:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer McNeil can be reached on (571) 272-1540. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the v 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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